Twenty two species under 14 genera over 2 subfamilies have been reported from Shivalik hill zone of Himachal Pradesh, India. 3 species namely Allograpta (Allograpta) javana (Wiedemann,1824), Dideopsis aegrota (Fabricius,1805) and Eristalinus (Eristalinus) tabanoides (Jaennicke,1867) are reported for the first time from this Shivalik hill zone as well as from the state of Himachal Pradesh. Their taxonomic keys and detail diagnosis of the reported species has been discussed along with the distributional pattern of these species along the Shivalik hill zone of Himachal Pradesh.
Introduction
With approximately 6000 species worldwide (Pape et al.2019 ) of which 5.91% of species shared by India (Sengupta et al.2019) , Hoverflies (Diptera: Syrphidae) are one of the most important second line pollinator of our country. Role of immature syrphid flies as biological pest controller is well established (Bhatia, 1933) .Apart from this, the role of adult syrphids as potential pollinator (Gilbert, 2013) is also a decade long research priority all over the world (Ghahari et al. 2008) .A 2016 IPBES study estimates that over 40% of the world's invertebrate pollinators are at risk of extinction including bees & butterflies (Ferrier et al, 2016) . This will in turn affect the future food security of this region. In such a situation, the emergence of second line pollinator as an alternate source of pollination is highly essential. Role of hoverflies as second line pollinator is thus becoming crucial with passing years especially in those habitat and landscape regions where pollination function rendered by honeybees are getting affected due to environmental heterogeneity and anthropogenic interferences (Graham & Gilbert, 2011) . Such conditions are more prevalent in higher elevational region around the globe (Mani,2013) . The upper hilly region of our country is thus also facing a threat of upcoming food scarcity due to declination of global pollination rate (Ssymank et al. 2008) . The entire state of Himachal Pradesh is geographically located in upper elevation range (Mani, 2013) , thereby going to face same pollination crisis issues in very near future (Potts et al., 2006) . Agro economically the whole state of Himachal Pradesh is classified into 4 distinct zones (Joshi et al. 2013) namely Shivalik zone (350-650 mt), Mid hill zone (651-1800 mt), High hill zone (1801-2200 mt) and cold & dry zone (2201 to 6600 mt). Our study is concerned with the Shivalik or low hill zone of the state which was surveyed previously but scatterdly no consolidated report on the account of dipteran pollinators especially syrphid flies are available from this region (Shah et al. 2014) , which in turn was a gap area in second line pollinators research from this mountain state(). The current study accounts for 22 species of hoverflies under 14 genera over 2 subfamilies from Shivalik hill zone of Himachal Pradesh. Which further includes record of 3 species of syrphid flies namely Allograpta (Allograpta) javana (Wiedemann,1824) , Dideopsis aegrota (Fabricius,1805) and Eristalinus (Eristalinus) tabanoides (Jaennicke,1867) for the first time from the state of Himachal Pradesh. Further detailed survey in this agro economic zone, both seasonally and in a certain periodic interval, may emphasize towards a clearer picture of this group of second line pollinators.
Materials and Methods

Collection & preservation method:
Syrphid fauna was collected from the field during day time by using insect sweep nets, different types of traps have been also used in collection including malaise trap, pan trap, UV pan trap etc. The collected samples are narcotized by using ethyl acetate and stored for further study in insect envelopes in the field. The specimens were later carried back to the laboratory, mounted on insect pins and stored in insect cabinets.
Identification of specimens:
Identification of the adults followed the keys of Thomson (2013), Vockeroth (1992 Vockeroth ( , 1982 Vockeroth ( , 1981 and Brunetti (1923) keeping in mind the recent nomenclatural changes (Pape and Thompson, 2019) . All the identified specimens were deposited in the designated repository of National Zoological Collection, Diptera section, Zoological Survey of India, Kolkata.
Technical procedure:
The graphical representations here were made by using Microsoft Excel 2007. The 3D map of the study area has been generated by using ARC GIS software version 10.1. The photograph of habitus and insect body and parts were taken by using Leica Microscope M205A, where 0.32x Acro lense was used for for habitus photography and PLANAPO 1.0X lense was used for for the photography of body parts and Nikon D7000 (Nikkor normal and macro lens)
were used for field photographs.
Result & discussion:
The current study includes the total list of available syrphid species from Shivalik hill zone of Himachal Pradesh along with their systematic account, diagnostic taxonomic key, and distributional affinity in India as well as in all other zoogeographical realms. 31°3'56.94"N, 76°39'9.32"E, 15.iv.17, coll: J.Sengupta, 12♀♀, Dhabota, Solan district, 583 mt, 30°30'14.93"N, 77°13'16.28"E, 15.iv.17, coll: J.Sengupta, 1♂, Sanor, Solan district, 371 mt, 32° 5'55.63"N, 75°43'9.29"E, 15.iv.17, coll: J.Sengupta, 1♂, Dedo, Kangra district, 601 mt, 31°55'38.42"N, 76°12'20.94"E, 15.iv.17, coll: J.Sengupta, 2♂♂, Gangtha, Kangra district, 504 mt, 32°15'47.61"N, 75°50'32.13"E, 15.iv 32°33'12.1"N, 76°7'32.9"E, 15.iv.17, coll: J.Sengupta, 1♂, Naina Devi, Bilaspur district, 572 mt, 31°20'26.4"N, 76°41'14.8"E, 01.ii.16, coll: J.Sengupta, 1♂, Chabutar Village, Hamirpur district, 649 mt, 31°41'10.2"N, 76°41'14.8"E, 02.ii.16, coll Remarks: This species is distinguished by the highly swollen area of hind leg.
List of taxa
Discussion:
Unfortunately studies on pollinating communities usually focused on bumble bees, honey bees, solitary bees and butterflies. That's why conservation strategies and management plan has also centered around this taxas, especially in higher elevational areas. The present studies thus have focused on the availability of one of the major group of alternative pollinating flies: Syrphidae from Shivalik hill zone of Himachal Pradesh. Altogether 22 species under 14 genera over 2 subfamiles have been reported from this zone (figure 2). Among subfamilies Syrphinae (0.6) has shown a higher relati thve abundance value than Eristalinae(0.39) ( figure 3,5,7) . Relative abundance calculation among Syrphinae subfamily has shown that tribe Syrphini exhibited the maximum abundance (0.81) while Paragini has shown the least value (.06) ( figure 4) . On the other hand in Eristalinae subfamily Eristalini tribe has shown the maximum relative abundancy value (0.95) while Milesini (0.03) has shown the least value ( figure 6 ). Among the reported species E balteatus found to be most abundant whereas E megacephalas, B maculata and A amphithoe exhibited the least abundance. 3 species found to be new record from the state, species whereas 2 species found to be endemic to state of Himachal Pradesh. Among 22 species 59.09% of total available syrphid has shown distributional affinity towards Palearctic region, 54.54% of total available syrphid species shown distributional affinity towards Australian region, 4.54% of total available syrphid species shown distributional affinity towards Nearctic region and 9.09% towards Neo tropical region and 13.63% towards Afro tropical region, whereas only 22.72% of total available syrphid species shows confinement in distribution within Oriental region. Such a wide distributional range of the hoverfly species suggested towards a healthy agricultural picture from this region. Further studies from this region in periodic intermission and in seasonal interval will lead to a clearer account of this second line pollinators.
